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Many studies have been used cable-in-
conduit conductor (CICC) coils in trying to 
develop an AC superconducting magnet. The 
strands in the most recent CICC magnets are 
coated with chromium or another metals with high 
electrical resistance in order to induce current re-
distribution among the strands and to avoid a 
quench caused by a current imbalance. If, 
however, the cable currents were well-balanced, 
insulating the strands would be the best way to 
reduce AC losses. I propose a new CICC magnet 
structure featuring a current lead that balances the 
strand currents via it resistance. Here, I studied 
the two-wire model shown in Fig. 1. 
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Fig. 1; A model of two-wire circuit 
If the power supply voltage changes 
sinusodally, the current ratio of these two wires is 
given by 
I1 R + iro(L2 - M) 
2 k2=~ 
L1L2 
L 1 = L & L2 = L( 1 + ~) 
roL y=-R 
(1) 
(2) 
(3) 
(4) 
where I 1 and 12 are the current of the two wires, 
ro is the frequency, i the imaginary unit, R the 
resistance of current lead, L 1 and L2 are the self-
inductance, and M is the mutual inductance. 
Since the self-inductance is almost same, we 
used the coupling factor k and introduced the 
parameters ~ and y to analyze the circuit. Because 
of the structure of the circuit, the value of ~ is 
small and the value of k is close to unity, and the 
value of mutual inductance is therefore close to the 
value of self-inductance. The parameter y is 
impedance ratio. The absolute value of the current 
ratios are plotted in Fig. 2. 
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Fig.2. The vertical axis shows the current ratio 
and the horizontal axis the coupling factor. y is the 
impedance ratio. 
The self-inductance of two circuit is almost 
same, however, the current ratio is high when the 
coupling factor is close to unity. If the resistance 
of circuit is high, the impedance ratio is reduced 
and the current ratio is not so high. Therefore, the 
resistance can be put into the superconducting 
circuit without any dissipation, this is one of the 
solution for the current imbalance. 
Because of this, I proposed to use the 
resistance of current lead for the superconducting 
circuit. The schematic structure is shown in Fig. 
3. 
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Fig. 3 Schematic structure of the proposal. 
The calculation shows the the resistance of 
the current lead is high enough to balance the 
current of each superconducting strand. 
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